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that the fixed lines and the extremities of the slit (or the markings produced by dust) should be in focus together.
The deviation is a symmetrical function of </> and i|r, and therefore is not altered by an interchange of these angles. The corresponding values of v are thus by (1) reciprocals, and their product is equal to it2. This principle has been ingeniously applied by Schuster* to the adjustment for focus of the telescope and collimator of a spectroscope. The telescope is so placed that the deviation necessary to bring the object upon the cross wires is greater than the minimum, and the prism is adjusted in azimuth until the effect is produced, that position being chosen for which the angle of incidence is greater than the angle of emergence, so that v1 is greater than u. After focusing the telescope the prism is turned into the other position which gives the same deviation, and the collimator is focused, the telescope remaining untouched. The prism is next brought back to the first position, and the telescope is again focused. A few repetitions of this operation, always focusing the telescope in the first position of the prism and the collimator in the second, will bring both into perfect adjustment for parallel rays.
Lenses. — The usual formula for the focal length of lenses (Enc. Brit. vol. xiv. p. 593),
ignores the foot that the various parts of a lens bounded by spherical surfaces have not the same focus, and is applicable in strictness only when the aperture is small. It is not necessary here to repeat the process by which (1) is usually obtained, but before passing on to give the formulae for the aberration of lenses it may be well to exhibit the significance of (1) from the point of view of the wave- theory.
Taking the case of a convex lens of glass, let us suppose that parallel
rays DA,  EG,   OB (fig.   13)   fall upon the  lens ACB, and are collected by it to a focus at F.    The .    points  D,  E,   G,   equally   distant from ACB, lie upon a front of the wave before it impinges upon the lens.  The focus is a point at which Fig- 13.                              the  different   parts   of   the   wave
arrive at the same time, and that such a point can exist depends upon the feet that the propagation is slower in glass than in air. The ray EOF is retarded from having to pass through the thickness (tf) of glass by the amount (^ - l)t. The ray DAF, which traverses only the extreme edge of the lens, is retarded merely on account of the crookedness of its path, and
* Phil. Mag. February 1879.
